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THE POSSIBILITY OF MODIFYING LIGHINING STORMS
IN THE NORTHERN ROCKIES

By

Vincent J. Schaefer
General Electric Research Laboratory
Schenectady, New York

BASIC THEORY

The supercooling of water is a very common and universal phenomenon,
Despite the common belief that water always freezes at 320 F (0= ©) i

can be easily shown that clouds of small water droplets normally cool to
terperatures of 0° F (-17.5° C) without the formation of any ice crystals
whatever. If it were not for this supercooling phenomenon we would not
have the serious hazard to airplane flight through cold clouds which some-
times coat propellers and wing surfaces with heavy loads of ice, Neither
would we experience intense lightning storms if clouds did not supercool,

It is only when a large cloud supercools to a high degree that the stcored
up energy becomes great enough to produce the effects observed in a thunder-
storm, It is now believed that the intensity of the thunderstorm is direct-
1y related to the amount of supercooling and the liquid water content of the
cloud, together with its vertical development and turbulence,

Supercooling can only persist in a cloud when there is a low concentration
of ice crystals in it. This concentration may be as much as ten crystals
per cubic centimeter without greatly affecting the stability of the super-
cooled cloud. However, as the vapor pressure of water is greater than
that of ice at all temperatures below 0° C a supercooled cloud is poten-
tially in a very unstable condition. Thus whenever the concentration of
ice crystals becomes approximately equivalent to the number of cloud drop-
lets (100-500 per cubic centimeter) the droplets rapidly evaporate as the
crystals grow.

Tt has been demonstrated in the laboratory (1) and the natural atmosphere
(2) that clouds of supercooled water droplets may be completely changed to
ice crystals by the introduction of small quantities of dry ice into the
area containing the supercooled clouds,

Tremendous numpers of ice crystals are produced by the proper use of dry
ice (so0lid carbon dioxide). Quantitative studies have shown that about
1016 ice crystals may be produced per gran o° dry ice. Thus one pound of



























































